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Abstract

In recent years, with the development of the economy and society, China’s urbanization process has
advanced rapidly, but research on wind disasters in urban buildings remains urgently needed. Tak-
ing a certain area in Shanghai as an example, this paper employs computational fluid dynamics (CFD)
to simulate and analyze urban building wind fields. The results indicate that the flow field around
buildings is relatively complex, with significant interference effects between adjacent structures. A
notable “funneling effect” occurs between neighboring buildings, also leading to increased wind
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speeds. Downstream buildings experience a significant wind speed reduction in their wake due to
the “blockage” effect from upstream structures. Finally, the model’s reliability is verified through
field measurements, followed by optimization.
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Figure 1. Simplified and retained building models in the demonstration area
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Figure 2. Grid generation (a) Grid within the computational domain, (b) Grid near the buildings
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Table 1. Parameter values for inlet boundary conditions
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Figure 3. Numerical simulation results of wind field (a) Type B geomorphology; (b) Near-ground Type B geomorphology;
(c) Type C geomorphology; (d) Near-ground Type C geomorphology
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Figure 4. Schematic diagram of wind direction and wind field type

4. REMRHLEE REE

3. BIERMESR S
SRFF L 10 K 2 A SR R G B2 1 KU L R bl 52 FRL R RO E, - Heik

_ Ui,CFD
R = U, 6]
A, Uicrn 9 CFD BUE BT AL TS8R W7 h Il i i A9 XUHAR -

K5 ples T BRI 10 K AL /KPR O KGR EE R ], B KGR EL R, > 1.0 R WZA B AF
FERIIEILG, R < 1.0 R HIZALE A7 IR IT I 5 -

s S Ri Ri
L‘ w 13 1.3
o, 2 2
%00 7 10 = 10
| 44 08 B o:
" L 0.7 0.7
d Ehy o 0
el 04 B o4
\ 'ed ‘i 03 B
~ L 2
\Vi‘:( v gf g.l

A\ _1‘ \" -

A

A O
r— 4
SN
A Y
Cod.
‘Q‘/
(a) (b)

Z

DOI: 10.12677/mos.2026.154050 27 LS54

o


https://doi.org/10.12677/mos.2026.154050

FENI, IS

(® (h)

Figure 5. Cloud diagram of wind speed ratio in different wind directions at a height of Z =10 m (a) 0°; (b) 45°; (c) 90°;
(d) 135°; (e) 180°; (f) 225°%; (g) 270°; (h) 315°
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Figure 6. Wind speed time history of interference position and windward position (10 minute
moving average)
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Figure 7. Interference position and windward position wind direction time history (10 mi-
nute moving average)
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Figure 8. On site measured location
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